Abstract. Motivation of the pupil and his relation to the subject can significantly affect his results. In technical education, it often happens for pupils that they are not sufficiently motivated to gain knowledge. The reasons may be different -with respect to the real conditions of elementary schools, it may be inappropriate school workshop, insufficient equipment, materials and didactic aids. Last but not the least, one of the reasons can be the competencies of the teachers in technical fields. These facts can ultimately result in insufficient motivation of teachers, which is then transferred to pupils, who are not sufficiently active during the teaching process. This can result in a negative relationship to the subject and low efficiency in gaining new knowledge, skills and knowhow. The paper deals with the experimental part of the research, which focuses on the issue of the relationship of pupils to the subject of practical work. It examines the connection between the inclusion of project methods during teaching and the popularity of technical subjects. In the paper we present basic research objectives, including hypothesis determination. The paper describes experimental research that was carried out at two primary schools. For the experiment the technique of two parallel groups was used, one experimental and the other control. The questionnaire was used as a research tool. There is a description, how the research has been carried out including a timetable and the main conclusions are presented here.
Introduction
The research part of this paper is focused on the use of project methods in technical education within the subject of "practical work" at the second level of elementary school. This part of the research is primarily focused on the popularity of the teaching subject in pupils in relation to the inclusion of project methods [1] . The aim of the research part is to verify that the appropriate placement and use of project methods in the field of technical education influence the popularity and attitude of pupils to the subject. There are endless discussions about pros and cons of project methods [2] . In many cases it has been proven that preparations for project teaching are more demanding. Furthermore, many subjects are less suitable for application of project teaching methods, however, others can be very relevant. Generally speaking, natural sciences and technically-oriented subjects tend to be more suitable as they offer extend the motivational potential.
A hypothesis that expresses the expected dependence on technical education and the inclusion of project methods has been established. It is in line with the research goal and assumes a positive contribution to the use of project methods: The use of project methods in teaching in the subject of "practical work" increases the popularity of this subject in pupils and changes their attitude to this subject [3] .
In a practical experiment within the subject "Practical Education" the correlation between popularity and implementation of both individual and group project methods has been researched [4] . The experiment has been thematically oriented at electrotechnics and renewable energy.
Materials and methods
The questionnaire method and the experimental method were used to verify the hypothesis. The questionnaire was directly related to the experiment. Determining the pupils' popularity and attitudes to the subject covered two different time periods, before and after the experiment. The questionnaire was compiled from closed questions, i.e. with alternative answers offered. Respondents were asked to indicate the appropriate answer by a cross in the box. The questionnaire consisted of nine items, which offered four alternative answers.
The questionnaire was designed to monitor the pupil's popularity and attitude not only to the subject of "practical work", but also to some other subjects (Mathematics, Czech language, History, and Physics). The inclusion of some other subjects had two reasons. Respondents did not feel that only the subject of "practical work" was monitored. It partially eliminated the possibility of distorted statements at least. The second reason was the issue of other unknown influences, which could lead to a change of the respondents' attitude and the popularity of all other subjects irrespective of the experimental effect. If there were significant changes in attitudes and popularity in all studied subjects, we could assume that this shift was caused by an unknown variable and we could not be certain that the change in relation to the subject of "practical work" was the result of experimental action.
In detecting certain properties, facts, attitudes, dependencies, etc. we were not be able to examine all elements of the base file, so it is necessary to select a representative sample from this file. The experiment was carried out at two primary schools in 2015, in six groups of pupils of about 15 (three classes, each divided into two groups -control and experimental.) In the control groups traditional teaching took place, in the experimental groups teaching with the inclusion of project methods according to the processed topic was tested. Because of the focus of the research and the determined hypothesis, the experiment was carried out with pupils of the 8th year of elementary schools, where there is sufficient space within the technical education to include even more demanding project methods.
Each experiment assumes an effort to make selection of groups of subjects, so that they are equivalent to experimental effects in certain features that affect the dependent variable. The ideal case would be random selection of a sufficient number of subjects into groups, when each subject has the same chance of getting into the control or experimental group. In practice, however, because of the possibilities of the experiment and the schools, it is not possible to regroup pupils beyond the class. So the task was to make a selection that would distort as little as possible the results of the experiment.
In the first part of the selection it was necessary to identify schools, in which the subject of "practical work" is taught, as the experiment concerned the verification of the hypothesis in relation to technical education. After finding out the real possibilities how to conduct the research, two elementary schools were selected, three classes of the eighth grade, where the "practical work" was taught and the thematic unit "Electrotechnics around us" was selected [5] .
Due to the fact that the teaching of the subject of "practical work" requires dividing classes into two parallel groups, the research strategy was focused on the technique of parallel paired groups selected to some extent of controlled selection. The groups were selected within each class so that they were equivalent if possible. Before the start of the experiment, all pupils were given a test of initial knowledge and knowledge in the subject. Based on its results, two groups were created from each class so that the sum of the points achieved in the test was the same for each pairing group. Thus, a descending order of pupils was compiled according to the number of points achieved in the test for each class and the subsequent division into pairs (first and second in the order, third and fourth ...). From each pair one pupil was selected for control and one for the experimental group based on the result of a simple "throwing coin" method.
By the possibility of selecting groups by preserving the existing division of each class into two groups, one was chosen as experimental, the other was considered as the control group. In this case, it would certainly be very unlikely that the groups will be inequitable given the results achieved in the entry test. Such a division would bring some complications in determining the effects of experimental effects.
To verify the hypothesis, a questionnaire of pupil popularity and attitudes to the subject was prepared to monitor changes in these variables. For the questionnaire, the form of the requested response was selected as closed, with a certain number of pre-prepared answers, in this case the number of four. The answer best suited to each respondent should be marked with a cross in the appropriate box. The questionnaire items were focused on the following. 1. I am interested / not interested in this subject. 2. This subject is easy / difficult for me. 3. I understand / do not understand the new topic. 4. We get the information in the ready form always / almost not at all. 5. When teaching, we do interesting things almost always / almost never. 6. The way the teacher leads the lesson perfectly suits / does not suit me. 7. We solve problems on our own very often / never. 8. During the lesson I can get very enthusiastic about the new thing very often / never. 9. I find information outside the classroom very often / never. The form of closed answers was chosen to facilitate the evaluation of responses and to increase the respondents' willingness to fill in the questionnaire. For any of the questionnaire items it was not possible to choose only two mutually exclusive answers (dichotomous items). The number of four responses (polynomial items) was chosen. The compilation of the items has been done in order to create not too numerous, neither exhaustive offers, so that it is not necessary to mention in the offer the category "other answers" [6] .
As mentioned above, some other subjects were included (Mathematics, Czech language, History, Physics) in the questionnaire, besides the subject of "practical work". One reason was to induce the feeling that not only the subject of "practical work" was observed. The main reason was to question of some unknown effects that could be tracked through other subjects. Changing the attitude of respondents and the popularity of all other subjects, irrespective of the experimental work carried out in the subject of "practical work", would be the influence of an unknown variable.
The questionnaire was designed according to the most important rules and requirements, which includes clear and comprehensible items, unambiguous formulation of items, caution in the formulation of items identifying causes, finding only the necessary data (questionnaire extent), etc. [6] .
In the first phase we tested the input data in the area of the chosen topic "Electrotechnics around us", which was chosen in order to verify the established hypothesis. Based on the results of the initial testing, experimental and control groups were created. Due to the fact that for the subject of "practical work" each class is divided into two groups, regrouping these groups within one class did not interfere with the teaching process or the organization of teaching. Parallel paired groups were then selected to a certain extent by controlled selection, so that the sum of the points achieved in the test was approximately the same for all paired groups in one class. A total of 88 pupils participated in the experiment, the number of pupils in the experimental groups was 45, in control groups it was 43.
In the second phase the pedagogical experiment took place. Experimental changes were introduced in three experimental groups, i.e. independent variables. The lessons were based on a topic with a higher frequency of project methods. In the control groups, the teaching took place in the traditional way. To verify the hypothesis, different changes of the dependent variables (attitudes and popularity of the subject) in all groups were expected. The effect of other independent variables that are undesirable and interfere with the results of the experiment must be taken into account. The most important undesirable variable is probably the influence of the teacher in this case. If we chose another teacher for was considered experimental groups, his personality would play the greatest role, and this variable could significantly affect the research results. The Hawthorn effect [7] could have had the most negative effect in this case.
The third phase involved questioning of the pupils at the end of the experimental period. The questionnaire was filled in by all six groups, using the same questionnaire of attitudes and popularity of the subject as in the first phase of the research.
Results and discussion
The questionnaire was given to respondents simultaneously with the entrance test, after the distribution of the respondents into the experimental and control groups, the obtained data were analyzed according to the classification. After the experimental phase the questionnaire was submitted again and the obtained data were compared with the previous ones. The results were analyzed for each item of the questionnaire for the respondents of all three experimental groups as well as for the control groups. One questionnaire item is shown to track phenomena in the subject of practical activity (Table 1, item labelled 1p) , the offered questionnaire responses are marked as phenomena 1 to 4 in descending order from 4 for the answer in the first place of the scale to 1 for the last answer of the scale. If we compare the results of the questionnaire that was assigned to the experimental and control groups before the experimental phase, we can observe significant shifts of the investigated areas in the experimental groups, i.e. the popularity of the subject and the attitude towards the subject. 
Conclusions
Subsequent analysis of data with statistical significance testing of the alpha difference of 5 % with the rejection of the zero hypothesis in 30 % of the items obtained from 88 respondents confirms the hypothesis as the results from the experimental groups due to the inclusion of the project methods in the teaching significantly shifted the popularity of the subject and attitudes to some of the categories of the teaching process that was expected. There were no statistically significant changes in the attitudes and popularity of the subject during the experiment in the control groups. Also, in relation to other subjects included in the questionnaire, changes due to unknown effects were not proven.
